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These materials:were developed for in-service workshbps for K-8 teachers
as part orthe WingtOn=Salem/Forsyth County Metric Education Project - ESEA T
IV-C. A teacher (or team of two) from each.school was trained in a series of
six three -hour sessions, using these hands-on measurement activities along -w
some frdm the North Carotina State.Department of Public Instruction,'Mathemat
Division (Dr. Robert R. Jogs, Director).

-These MetriCpntact teachers in turn are responsible for conducting: ten
one-hour in- service sessions in their own schools during afternoon planning time
qsa no Stipends are required, though the- MetriContact receives a nominal m unt,
. for outside preparation.)

The activities were chosen as representative of the kind that have p _ven
most effective in.project school classrooms. Most Of themcan bereused is

or easi,ly adipted_hy the teacher, depending on the grade level involved. During
th introductory stages, material is se om too easy or under level, as t will
b ome in a couple of years. This is true for teachers and for student all
n ed a geat variety of non-threatening activities, especially those tha
encourage conversational use of metric terms and actual use of measurerri nt tools.

The objectives of these ten in-service sessions are ;

(1) that teachers understand- the reasons for change to I and/the
process involved;

(2) that teachers bcCome
andsomfortable in its use;

(3) that teachers gain-experience with the-new units

familiar with the new language of measurement

for len h area,
volume, capacity, mass,, and temperature, and the tools at measure
them; and

(4) that teachers become aware casf developmental sequences in measurement
'learning and some effective teaching techniques.

Besides these Len in-service sessions, teachers in the W4/FC system have
been involved in other stiff development programs aimed at correlatidn of student
behavioral objectives with texts of the various disciplines and selection -of
supplementary materials and equipment for classroom use.

Testin'g of student performarke will begin in May; that will be considered
a re-test, making this year work a sort of trial run;- The same teat given a
year -later will be called a post-test, to determine whether students have about
reached grade level as indicated by project school records after a comparable
interval. Our experience indlcatts,that both students and teachers will need
about two'-yea'rs to achieve a real grade-level -efficiency; though both conOove_
comrrion measurement skills within a relatively short period of time:

There ore two possihtlitics t,od teachers will avoid:
) postponing all work with met ris until Lhey are sure`_ they know the

whole: sv.t;L,,r,

syl5Le.ri! ),

2) try LILL to

Lout:;.-

they didn't wail_ until Lhey knew the whole cuslomary

the whole lob done this year by -_eking lletTic a licw

Ludv in tlic, eiurricuium, neijectin other areas.
A 'roller appioaeh neede chan4e Lu metrics 'smut a 'once-and-lur-alt"
cvent. IL can bu achirvud eallv it clung airily, with recd unt reinlorcurirnt:

it net,:a not be hantriercd
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Hints For The Teacher*
if

1., Concentrate on teaching measur - use metric.units. Before children can
understand any measurement they must have many 'experiencel with
measuring. There are many Ski Is (reading scales; using rulers, beakers,
balances; counting units; name- of units; relationship of units to things
measured; etc.) that should pr =cede any study of metrics as.a system.

. d

Use metric units every time yo measure, in all subject areas. This is
essential to the understanding that metrics is "for real."

Teach prefixes and symbols, as they are needed - the complete set need be
expected only of older students, when you stress the logic and simplicity of
metrics as a system.

4. Use actual units And measuring in uments. The degree of accuracy needed
may vary with the purpose at hand', but should Stay within a reasonable range.
Stress that measurement is always approximate, not exact.

Estimate, then check by measuring, once the unit is fully identified.
(This same principle should be used in many basic arithmetic operations.)

Begin with linear measure - the centimetre for young children, the metre for
intermediates or older. Work with it until students are comfortable with it
before pushing other units.

Avoid the use of common fractions with metric units - decimal notation is
preferred if parts of units must be considered. In early grades, choice of
suitable units prevents this problem.

Don't spend a lot of time on conversions between units within the system.
Students must learn relationships between units, but will not need conversion
skills often.

9. Don't fight a metre-meter, litre-liter spelling battle, but insist on correct
isymbolS.. Use the term mass when using balance scales - this is important for
proper development of science vocabulary. 'Weight will probably remain in
popular usage with either mass or force.

10. Teach metrics as the system - refer to other units as "old style." Teach
conversions only if they are really needed for a specific real situation - as
when old style data must he compared with nev,r-metric data. Use,the most

-2,raLi/.ed comparison consistent with the data; always convert old data Lo
new mctric form, so that use of the daL.:1 will then procede in metrics. Do not
creat such tclatinn sl Do relate units to common objects and body measurement.

V

*Based on rc_corrin ic.nrlations (Jr interstak Carr =urt io0-71on tducatic >t
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TO ZTRICONTACT TEACHERS

In Advance:

Arrange to have a film "A Metric Americe (9-8),' tric MeasUre Made
Easy "(K-6), or an introductory or background filmstrip if convenient.

(2) Put up a notice asking teachers to bring their copies'of the Parent's
Guide to Homework - specify beginning and ending time along with
place and daie.

SESSION BACKGROUND kND'STATUS---

(3 Prepare an attendance sheet headed "Metrics Workshop Sept. 1, 1976"
for them to sign in on.

You Need:

(1) Appropriate projector for film or filmstrip if used

(2) An overhead projector if available

) Your school's metric kit and/or other materials on display so teachers
cansee what is available

(4) Some metric stations set up (at height and weight)

Suggested Activities:

(1) Show film or filmstrip.

(2) Give pre-test-seriously - but do not take up papers.

(3) Use "The Metric System" overhead (caltattention to the fact these
are overhead masters and should not be marked on). Point Out root
words and discuss how prefixes join with each. Refer to table on
page 15 of Parent's Guide.

least

(4) Compete the Metric Reader sheet - check together.

(5) Use any remaining time for stations and materials display.

Assignment:

Learn the three root words, the six prefixes, and their symbols. Look
over page 11 of the Parents' Guide, especially 1795, 1866, 1893, 1975.

No

A Parent's Guide to Nomework is be
us,e in the near future!

reprinted now. More -b

Check with your principal to see that proper application has been sent
to Dr. Sandefur. This is vital. Certificate renewal credit may be
ltrn only if proper application is on tile LH the office of Pro -am

and their r(,quiCements on -tling are met-
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Metric System: BACKGROUND AND STATUS

Mete is no law saying we must use metric measurement now. ,BUT, in 1974,
'Congress passed Public Law 93-380 "to encourage educational agencies and
institutions to prepare students,.o use the metric_ system." This was soon
folloWed by a policy statement from the North Carolina State Board of Education
CO the effect thaC public schools should increase their Leaching of metrics each
year so that b- 1981_metric measurement is tau ht as the rimar s stem of
measurement. The date is geared to mathematics textbook adoptions, but the
policy is notflimited to mathematics.

Latest in the series of edicts is Public Law 94-168 to set up the United
States Metric Board to coordinate activities throughout all areas of change
business, indUstry, education, etc. The president nominates the seventeen
members and Congress must confirm them,

The WinstOn-Salem/_ rsyth County School Board and administrative staff,
through their initiation and support of the Metric Education Project -
ESEA Title III - and other activities, have taken a leadership position in the
State in-moving toward a metric curriculum. And North Carolina is onecif five
states (with California, Mississippi,. Minnesota,,and Maryland) being even
special grantS f -or metric project 'development.

During Phase I of the Minston-Salem/FOrsyth Metric EdUcation Project,
teachers at the project schools Brunson and Wiley) attanded workshops,
investigated materials, and began developing a curriculum.

In Phase II, plans they had made were tri_d out and materials were evaluated.
By the end of tfiat second year, their Curriculum was determined, activities
were selected, and tests were developed. At the same Lime, MetriContact
teachers were trained to begin the process of change througholut all the K-8
schools in the county. In May, pre-testing of students was done in the pro
ject schools.

_
Now in Phase III, the project schools will serve as nstration sites

the system and area, open on a regular basis for visits by teachers.and
adminiSCrators. Workshops will be available in all other K-8 schools with
MetriContacts serving as coordinators and project staff providing materials and
other assistance. At the end of Phase III, post-testing will be done in the
projectrschools to determine Vhether the project approach does'olippdeed lead to
the desired result. At the same time, pre-testing will be done in the other
schools.

Throughout the process, an effort is being made toeen ist the help and
support of parents and others in the community. To that end, the Parent's
Guide To Homework is being widely di- and such special events as a

,it the Di4e Classic Fair, oxhihrts at ilane Mall, and Metric Week
aot-pvitios were initiated last year by the hlc -r ics Advisory Council and will be
w
tepeaLtd in Phase III. With all K -S schools in the ecmimunity involved in this
elfin lo leach -;isild(rnt_s the sYt(mi they wi I I use almot exclusively as adults,
and with T-7(4easing movement toward metric usage throughout all sectors of the

my every effort must he made to secny,e pur(iA porticipatiou in this very
ii pc rt ii L part of their eh leL3 education.
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PRETEST - METRIC. MEASUREMENT WO HOP

Distance

Area

How many yards to a mile

2. A 6H -knot wind blows how many miles per hour?

H

How many feet to a furlong?

feet per second?'

4 Which ia the largest unit, the rod, the fathom, or the link?

How many feet in a rod? wa fathom? a fink?

6. How many, square feet in asquere mile?

7. A barometer reading of 30.14- means- A

Volume 8. Which is larger in size, a dry quart or a liquid quart?
a

.9. How many quarts in a peck?

10. How many gallons in a barvellt-

11. How many cubic inches in a cubic yard?

12.- How many pound8'of_water does a barrel hold?

(Water weighs about 60 pounds per cubic foot.)

13. How many quarts of water in a square foot?

Mass 14. How many grains to a common ounce?

15. How many pounds to a hundred weigh ?

16. Which is larger, the Troy pound or the coMmon pound?

by how much?

by how much?

17. How many pounds to a long ton?

18. A cubic yard of water, weighs about how many ounces?

19. How many cubic feet in a cord of wood?

20. Which weighs more, an ounce of gold or an ou e Qf feathe

s a few? That-may not be too bad; at least those don't have tC\be unlearned
be-homeOn can change over,to metric measures. This is adapted from a self
quiz developed by Dr. Anton de S. Brasonas-, University of Missouri, Rolla, who
is a regional director of the 11. _S. Metric Association. Publishe in the

American Metric Journal, it included a report that the average sco e is 4!
Feel Better? Now you :ar start with a now system so simple and easy that it
has swept around -V world. GO METRI!
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1. 1,760 yds. =, 1 mile

2. (a)'1.1508 miles/hour = 1 knot 69.048 m
(b) 1.6878 feet/second = 1 knot 101.268

3. 660 = 1 furlong

4. Kod> fathom . link

5. 16.5 ft. = 1 rod 6 .66

6. 27,878,400 sq. ft. = 1 sq. mile

7. Height a column ercur

les/hour 60 knots
eet/eecond-= 60 knots

-30.14 inches high

8. Dry by 9.45 cu. in.
4

9. 8 dry qts.

10. 31 if wine, 42 it petroleum, standard 31.5

11. 46,656

12. depends on the barrel (see 10) One gallon weighs

13. None

14. 437.5 grains 1 ounce avoirdupois

15. 100 or 112 lb. 1 hundredweight
4

16. 1 lb. Troy <1 Lb. avoirdupois

17. 2,240 lbs. - 1 long ton

18. 26,968.875 oz. 1 cu. yd. water

19. 128 cu. ft. = 1 cord of wood

.337 1h. at 62 °F

,240 grains

20. ounce of feathers(av _upois) ounce of gold (T oy)
(437.5 grains ) ` (480

Some of these may fic. debated, depending on the table or reference

you



E. METRIC SYSTEM

0

m
root
MUM

PIP o mz

For a useful transpai ei.A cut in Lwo just above Ihe decimal point. Usiu,
clear overlay and an erasa le pen, 'write the number be-lnvi, considered in
propcLposition under the metric teri The lower half can then be moved
left or r10t LQ demonstrate the ea-n 01 converting units within the system.

Winston-Salem/Forsyth Metric Filucati 1 Project - ESEA TiLle III
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THE. METRIC 'READER

Consider this se encei

The rug 4_ 4.75 m long.

.ThiS is usually read:

The rug Is for point seven five meters long

Page 6

75

It means 4 metres and 75 .ntimetlers, just as $4.75 means 4 dollars and 75 cents.
Notice that the symbol m is for meters; the decimal always follows he unit named.

Or another example:

6 The table is 37.5 em wide.

f This would be read:

The table is thirty-seven LaiaL five cen

0-It means 37 centimeters and 5 millimeters.

The symbol cm determines the decimal place.

One more example:

The is 2.138 m long.

This should be react:

The rod is two poiri

LL means 2 meters and

Now read t ile s and write

m

2_ Itl,t, cifi

km

`)L.3 mm

one 14L1, (2.1EIIL me

millimeters.

3 7

wide.

long.

rds thcy L:
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METRICS FOR '76
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%=

1. Measareyoyr height in centimeters.
r-

2. Measurç your. weight in kilograms.

N.

3. Measure your handspan in millimeters.
. ,

4. Measure Your Ihest-in centimeters.
:. ,.

S. Measure the length- of room in makers. , /

Measure the width of ,a fingernail An
-1

millimeters. 4s it .close to 10 mm wielb?

7. Use the tape to measure your armspsan.
r Compare with your height (in cm).'

8. Find something about one meter from the floor.

9. Find the area of the stamp in square centimeters.

10. Start With a liter of "coftee" (water).
How'many cups of ,"coffee" could you se

11. How many drops of water fill a teaspoon?

12. How many teaspoons of water fill the cup
to the 20 ml mark?

13. How many grams does a nickel weigh'?

14. Measure 50 grams of sand (including the weight
of the cup).

77.

15,'Fi6d the weight in grams of yqur pen or pencil.

16. ['told the bulb of the thermometer between your
two) palms. Read the temperature in degrees Celsius.

4

. Use this kind of activity when you are called on to "do something on metrics'
for a group of friends, a club meeting, etc. Choose easy, one-operationly
actylLies, and keep the 'lumber small. A few, remmbered,are better than
many, forgotten!
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METRIC MONEY - Now, Really!

Page 12

Suppose the same principles used in the metric system had been incorpor-,

ated into our.money S;ystew. The Greek word would probably have been Rept-

datcr, Then, using the prefixes common to other units, we would have:

TIlk 'MUIR

kilodater 1000.00,0 one thousand dalers

hectodt ler $100.000 one hundred dalers

10.000 ten dalers

dater $1.000 one dater,

decidater :50.100-one-Lenth of X daler, or dime

centidaler - 4.010-One-hundredth of a dater, or cent

millidaler $0.001.- one-thousandth of a daler, or 011_

Neatly Lwo hundred years ag when our country was young and such decisions

were bein made, five dekadalers $507000) would buy a whole section of

fertile land in North Carolina,!so ic will would have had real value.

(Now you can hardly spend a cent.)

But notice one very important point. Our forefathers chose a- decimal

sytem for their doltars, Just as is Liked in.the metric'systeM. In our

money,'Ihmiiis make a cut, 10 cents wake a dime, 10 dimes make a dotlar

For that we can he proCoundly graLeful.even though the founding fathers

rejected-Lhesahw idea for other measurements.

Another thin.4 to- notice is that, with themill in daily use, we would

regularly have used three places after tire decimat,just as we 1,0_11 when

dealia with ae(-nrate lengths. Trv writing these total amounts as one figure.

daler, dimes, Ii cents, mills

: &tiers, o dimes, nu

meterf-;, u dt,cLmc.ters, 2 (:c.litihttAc:r, 5 millimeters

[t 1 ( , no in iott I
1 liii Lc I, 4 mil 1 ime Lets

NUR
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TO: METRICONTACT TEACHERS NON-STANDARD AND ARBITRARY UNITS.

In Advance:
A

(1) Record attendance of previous sessions - save LL-6,r_la sheet - prepare
a new one.

(2) 'Select the activity sheets you will use with cuisenaire rods and
duplicate them.

You Need:

Cuisen-air Rods and (Activities 1-8) from notebook materials

Severa boxes ut jumbo paper clips trom school warehouse
(5 ou x I cut

(I) Worksheets with rods if possible, if not, use paper clips as a unit
and measurc everything easily at hand. Have Chem make a list on back
of worksheet.

(2) Using the thoint as a unit, measure live objects of varied size.
Record.

(3) in small groups, devise a measuring system using the jumbo clip as a
unit; report results to group and compare.

(4) Usiwociips as a unit, devise a non-standard exercise .suitable for
use at your grade level-

(5) Complete. these sheets - use the Milli puzzle as a /Alter by folding
alone the edge.

Ass ,omen.:

Talk about what you have done to someone not in the workshop.

NOTES:
1) Paper clips illustrate measurement with non-standard units. liemeasnre

with jumbo clips. Discuss problems.

(2) The Millj puzzle is for visual with cm units.

) The "fork" sheet is introductory measu---, cm; the "brush"
page introduces idea of "estimate, ure." Some familiarity
with the unit is ,neccessary before is productive.

e /



USING THE PAPERCLIP AS A MEASURING UNIT

Write the length of each thing. to the nearest papereliE,,

4C_
0

Page 15

The length of the pencil is about paperclips.

The length of the brush is about paperclips.

The length of the rubber band is about

\

paperclips.

The length of [he screwdriver is about, papercjips.
(.2

VIL! h_41, th of the straw is about paper/-.ilips.

,

Wilmton-Silleci/Forsyth Metric Edtio2ation Efoicct ESEA Title III
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Use your tic rider Lo measure things.

C
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centimeters
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centimeters

centime

7.entimeters

1.111 ink_
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TO: kiETRICONTACT TEACHERS

J Page 19

LINEAR - CENTIMETER

In Advance:*

Record attendance from previous session. Save sheet. Prepare a L,l_EILLi_a_
sheet for this Session.

You Ned:
(1) Filmstrip on Length, ii available, and project-1:-
W Rulers
(3) Several cubes with numbers 1-6 call these dice

c =is ed Activities:
Filmst;rip, if used
Find Milli's mes,sage - note continued em'yhasis on the cm markings.
Use as a ruler for other sheets if desired.

0) Play the gala note that it requires counting skill only to six.
It increases familiarity with the cm unit. Stress thal students need
to work a long time with the cueatid meter before /they work with other
units.

(4) Note that, to raise the grade level of Milli's Measure Each Line-or
Andy Ant you can specify measurements to nearest millimeter, using
decimal notation (example, 3 cm 2 mm = 3.2 cm). This is a good time
,to emphasize rounding off four or less, discard; five or more, add
one unit (example, 3.4 cm = I 'cm rounded off, 3. 5 Cm 4 cm rounded
off).

Assialment:
(Hope they' compiain that this was riot enough material! Be sure they talk
o jot about 111(Ariu:-;.) Mcatire 6 objects :1 home in ciii ov mm.

NOTLS:
(I) Milii's Secret Messa tor visual familiariation with a scale

containing mm markings.
(2) Mtlii's Measuring practice :Sheet introduces linear measurements in

wtol_e cm. Fold the "messaj=e" sheet so the ruler can he used for
racancing,

1) riw bitthdal cake game I a Munk' counting game which should:,
Hi reln..ated saying ot tHie word centimeter..

t4J And\ Ant I C a more advatiotlicutiutinc not addition i.c.
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TO: METRICONTICCT TEACHERS

In -Advance:
0 . -

A1) _Record.previous attendance; save sheet. Prepare a
`'' (2) Ask teacher&to collect shade ends (any store that

give you cot -off ends).
. -

You Need:-

(1) Scissors -

(2) GlUe and/or maskinktape
(l) Magic markers
(4) Tag board or sentence striRs
(5) Meter sticks
(6) Trundle wheel
(7) Personal scale (really should beout ever

METER,. ET..

sheet

s shade wil

Suggested Activities:
Cl) Make the 2-meter tape

---(2) Complete Centimeters To Go Around (work in pairs)
(3) Suggest, for class use, making the tape at school, completing a sheet

at home for stueent and friend or family member.,
(4) Make height measures on tagboard Or permanent_one,-07 a window shade

'end.

5) )rive each one make a list cif fiVe addition and five subtraction
problems based on the map suitable to grade level.
Use a trundle wheel and/or meter sticks to measure and mark a
10-meter (in a hall?) and a 100-meter distance (fron&-wafk? ), Leave
marks for students to

NOTES:-
The one-meter folding mefer measure (1-0 Am )- (pattern in your notebook)
isbest when you first introduce the meter as'a unit, especially at
ljwer !grade levels. The two-meter measuring tape is accepted better
by older students - they can number only at decimeter intervals if they
wish. Handled with reasonable care, it'will last. If you do not
have a commercially-made tape to keep in your room (5,0c at Woolworths_`)
you can reinforce' Ihle back with masking tape for more durability.

(2) Centimeters To Go Around.is an important activity - it makes metric
measure personal. Along with this,' remind, them to check own weight
in kilograms., -

The North:iarolina -distances were converted (wash my mouth with soap!)
from a road map table. Maybe someone will do a better North Carolina
map and let us reproduce it for everyone.

(4) Note that Milli's Find the Line is.Self-ehjckin- 'since correct .-

responses make a message (Thank You, Gwen Jones!
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Make 0 two -mete measuring tape. Cut paste ,or- spe
together (put the tape po the back). Number. Roll up, or-
fold it and keep it in a'book

out the strips and

Fs
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CENTIMETERS TO. GO AROITND

Use a mkt_ c tape measure to find out some important-information about A
gurself. First, if you can find a measdrement' (fingernail, finger widttb??

that is just one centimeter. Then find yoUr: /
foot length cm

handspap

-'armspan cm

height cm

head cm

neck cm

wrist cm

chest cm

cm

Compare your height and your armspan. If you

would the, f gure look like this or this

waist

hips cm

thigh can

knee cm

cm

ankle cm

in the picture above=

or this 1

Dr. Neil- Solomon in his popular medical column gives these "i44:pro-
portions: "...for a well proportioned figure, your ankle should measure
one -and -a --half times your wrist. Your calf should measure twice your wrist
and your thigh thtee times your wrist. Your waist should be four times your

rr

wrist, and your hips and bust six times your wrist measurement.
If your measurements fall within a 5-to 8-centimeter range in certain spots,

,your body is :still well proportioned. Check your's out!
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TO: METR,ICONTA

-t

In Advance:.
Record previous attendanc

You lied :

(1) A filmstrip on area, df,available,
(2) 'Transparent grids and/or grid -papc
(3) cm cubes
(4) Scissors
(5) Old newspapers
(6) Masking tape

TEACHERS

Page 29

AREA - (PARES

,-S4-KOs ed Activities:

(1) Measuring With Squares - emphasize that area is expressed as the
numb of squares that will fit into a given plane space. After

gue ng, use transparent grids td check. Or cover the f gue with
cub then count.

( ) On e back of a sleet, trace _utline,of your hand. Count the
sq ar.e ceetimeters of area - count only those squares with more than
ha f ingide.-

(3) ,lust lane Squares - persuade them to cut out fhe figure and cut
along the dotted line. DO NOT introduce, area formulas, although
this may lead to discussion of such.
Make a square meter pattern out of newspaper. Use patterp to
estimate the area of the room in square-meters. These activities
should concentrate on the -size and shape of m2 and cm2. Or use
masking tape or plastic tape to mark off a 0 on the floor.

Assignment:

(1) Make three square meters for use in your classroom - more about this
next time.

(2) Estimate the numberiof square meters of carpet needed for a room in
your house.

NOTES:
(1) The Mini. Path is a visual introduction to centimeter,,squares.

Although second or -third grades will not understand area, they

can begin to assoc te the terms with the form.

(2) Measuring With Squa es intr6duces(the idea- of mentally fitting-
squares into an ar a Begin by drawing a square centimeter.
This sheet may hot be possible for a child until third or fourth
grade. .

Just _Plane Squares is a much more vanced exercise. .Intermediate

students may use exercises like this as a discovery route to
formulas - junior high students probably should. But use of

formulas should not be expected or sought until equations are

introduced
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MEASURING WITH SQUARES

A square centimeter (cm2 ) looks like thiei

It is one centimeter long and one cen

mPens the figure has twv ens ions.

de. The

Count the squares in the figur-s below to find their area in square

-centimetetS.-

(I)

n cm
2

Now estimate the numberof square centimeters in the fig1res below.

a way to measure them?

.imr

Can you find

F IwoLTe,
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2.

Guess 'Actual

cm
2

1

Use a transparent grid, or cut out the figures and place them on grid paper.
Sometimes it is helpful to cut the figure into parts and rearrange them.

Bonus activity: OP the back of this same page, see how many different shapes,
you can draw that have an area of twelve square centimeters and sides that are
a whole'uumber A units (centimeters) long.
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TO METRICONTACT TEACHERS

lk*

Advance:
(l) Record attendance of"previous session; save sheet. Prepare a new

.sign in sheet,
(2) If there is no blackboard in your meeting area, sketch a pattern for

a dm3 on a sheet of paper.

0 Page 33

q VOLUME - CUBES

cm cubes,
2) Permanent ink pens - fine tip

(3) 2 cm blank cubes (wood, foam rubber, paper) *. s

(4) String
(5) cm rulers and meter sticks
(6) Construction paper (30 x 42 cm or more
(7) Scissors
(8) Paste or Masking tape

CM

CM

10 cm

10

ested Activities:
(I) Complete the two worksheets yting cm cubes as needed.
(2) Make a cubic decimeter and a Cubic centimeter from construction

Suggest they flaypaper. Show a pattern, but do- nOt.use to trace.
want to write some metric notes on the outside.
Make a cubic meter in one corner it possible, using square meters,
a metre stick, and string.

'(4 ). Make two or more game cubes and. try out Sumthing_Else.-(This
an elementary level game!

s not

Assignment:
Make amt_cub_e_s suitable for use in yciur classroom. -Be sure you can play
some game with your students.

NOTES_;

(1) Cubes and Other Solids emphasizes the fact that volume js expressed
in terms of the number of cubes that will fill' kthree,dimensional
space. Thi4 should begin with actually fitting cubes into spaces.
Elementary students cah .do these exercises.

(2) Building in Three Dimensions continues. the idea of cubes occupying
space, and relates to area by counting of squares that show. This

sheet can be completed by students at intermediate level. Junior

high students can generalize rules from it.
Water WaiL,- relates length, area, volume, and liquid capacity, one of
the special advantages of the metric system,

(4) Learn to call thesel-zame_c_ubes, not dice, to emphasize their shape.
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CUBES AND OTHER S'OLIDS

This is a cubic ceutiMeter 1.-01 Each ed4e out centkl(ter

The Little' 3 in cart mean:, the t -iwtre has i.csolt

width, and height.

It

Find the volume of .2.ach of thc I i cc helow.,a$umin that (ach

cube is a cubic c,_!ntimeter. Rememht- Lc cu1lt the one you caunut se(..

rn

4

'
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BUILDING INPTHREE DIMENSIONS

Use centimeter cubes. Build a larger cube 2 cm x 2 cm x 2 cm.
Suppose that you painted the outside only with silver paint.
Answer these questions.

1. Bow many cm cubes did you use?

What is the volume of the larger cube?
2

C.

1. What is the area painted? cm

4. How many cm cubes are painted:

a, on out sides?

b. on three sides?

on two sides?

d. on one side?

on uo :-;ides?

cm cubes

ciii

3

Novi Imild a cube v cm a 3 cm. Suppose you painted the outside only
witH :Htvcr paint. Now ,alswe' these questions.

How manv ;_m cubes did '/0'! use

What_ Lj the volume of the I:At-4e cube?
2

1. What _H the area oiiiittL cm

low flany mbes are painted:

Cour -:,i_des?

I . Ou three sides:

OD two sides!

d. on on, Ht de

Iii no

cm cubes

huildiug a 4 cm a 4 cm x 4 cm cube. Try to answer these
quest:_un au if it wrc paintQd ilver on the outside oniy, If necessary,
huiII Ore cube to check your answers.

kcci
cm

How many cm eal,1(j did you use? cubes

Wha,. he yoTume ol the

tin., arca painted? cm

'How malty cithe ate painted:

a. 00 L01,11

h. oH (hree

. on iwo

II- mne

- OH 110
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MetriCubit The Fun Dimension

Use 2 cm cubes made of wood, plastic, foam rubber; or cardboard. Print

Make at least one full set.t_he words or symbols with

Cube

indelible ink.

Number Markings

length voL me mass 0

meter liter gram m

3. milli cents deci deka

c d da

.0;001 0.01 0.1 10 .

mm 'cm dm dam

mg

ml

cg

el

dg

dl

dad,

dal

mul ;.---ll (1111 mg
? 2 2

em dm- m dam
_ 3 3 3

It, C M dm- m dam

_ncc capacity weight

1 g

hecto kilo

h k

100 1000

hm km

hg kg'

hl kl

kg - ml
2

. 2
kin

hm km
3 3

3 4 5

',--2,elect cubes to be' used on the basis of current classroom objective ;

Cubes 1 and 2 for meaning
Cubes 3 and 4 for prefixes
Cubes 3 and 5 for prefixes

of root words and their symbols
and their symbols
and theik values

Use as many cubes at one time as
tderas. An easy scoring system is

2 on one throw, 2 points (or 20),
Match i on one throw, 3 points (or 30) ,

Match 4 on ou'e throw, 4 points (or 40)

consistent with the level of the

Ili hest score ins at end
mark the pit f a o."

pre-set tune period. Or set a point total to

;111A IJAIL; 1',160

line rube 11. and 12. Rotate the throws, with each student recording his

th- all throws), until each has live measurements-(exampte 6m3). Find

l it measnremonl*. (Vary this by calling for larget total,
olp: 11lniclo otc.)
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WATER WAYS - THE LIQUID STANDARD

I'LL a cubic decimeter A

But my friends Just call me liter
Filled with water pure and cold
One IciIL,am is what I. hold.

['ii a cubic centirn eter

You can call me milliliter
The water in me weighs one &ram
That's how very small I am.

Page _37

Thecuhicmeterj it is Crue
Is called a kiloliter, too.
Put water in, just Let it run:
When full it weighs a metric ton!

Capacity:

kiloliter,-, or
3 cubic, moter

Net Weight:
3 metric tons

Chow to ho 1 lIlt .t. to complete these statements;

[C0li 0 of milk.

Jac* put 0,-/ of water in the wading pool.

). IL wilt takc of :cement for the driveway.

lintfrs let.Cer only twelve

[U Ha.rket price for cotton is now 7,275 per

y of pOtaLOes for next wet-k.

, r xt_v 01 lemon

I 1-11V II I 11U pa 0 i ri [Wt. Lo ca I e,
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TO: 1,-IET4I -)NTACT TEACHERS

Page 3c-i

CAPACITY. LIQUIDS

In Advance :

Record attendance of previous session, save sign in sheet; prepare a
sheet.

You Need:
(1) A filmstrip on volume or capacity, if available, and projector'
(2) A litre box
(3) Graduated cups or cylinders
(4) Scissors
(5) File cards (10 cm x 15 cm) or sentence strips (10 cm ,c '6C cm)
(6) Pun'},, juice, soda, lemon, ice, cups

u,cg reed Activities-
(1) Filmstrip-, if available
() Look over the Measurin- Li uids sheet and point out the kinds of

measuring -As available in your school. Many are now on sale
locally. It your school fund6 permit, have the punch.
Work the Milli Sum or Difference exercise - streAs that each answer
should includethe unit symbol.: ex: (1) 33 MI
Make at, Least One of the card games and play in pairs or small groups.
Note that use of file cards makes them ve y inexpensive.

Are u talking -about the metric system and telling someone else what you
do ach time? When you can "speak metric" fluently, you have mastered it.

(1.) All science exercises including liquids should be measured metrically.
But for introducing the unit, why not a consumable!
Milli- makes drill in addition and subtraction more fun and self-

. checking. Finely graduated cylinders are not. always available. This
gives each student archance to read-a milliliter scale ih units
Card games can be diversions or they can be learning tools. Properly
matched Lc; classroom goals, they have real potential for motivation
and painless drill in basic relationships. They require-a minimum of
supervii'on, usually encourage the use of metric vocabulary, and all
with no pages to grade afterward. But, they cannot do it all! Don't
rel them much.-
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MEASURING LIQUIDS AND THINGS THAT POUR

In the metric system, the liter is the unit for measuring liquids.
A liter is the capacity of a container with inside dimensions ten ce91-
meters Tong, ten centimeters wide, and ten centimeters deep: 1000-cm-.
Since ten centimeters make one qeCimeter,ithe capacity could also be
called acubic decimeter: 1 dm-. Such a container, made of plastic or
cardboard, is often called a liter box.

For general use, there are many kinds of measuring cups m.
liters and milliliters (1000 ml make one liter }_

liter
box

777 pill
cup

graduated
cylinder

beakers

E
fruit
jars

Now snake yourself a MetriCooler:

Take one 240 ml- cup

mUcrushed ice or 2 large cubes'

ked

cups and pitc

Pour in 120 ml-fruit juicy red Hawaiian Punch, chilled
45 ml_cranberry juice, chilled
30 [nL lemon or -orange soda, chilled

'()TE:

spoon
sets

s

with thin lemon slice. (On a hot day, use a tall glass and double
the recipe!)

For Len people,
z.. soda=

you need one each of 46 oz. 'Punch, 16 oz. Juice, and

--Adapted from a rc,cipe dev toped by RJR Foods home economist5=..
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Find each sum or difference. Write the let

nearest your answer over the problem number.

12 + 21 mL.,

82 mL - 72 IL =

22 mL+ 13 m1L:+ 5

cL+ 63 tnL,--

(5) 87 m.L.- 42

7 n-tL + 6 cL.+ 13 mi..

9 d 8

104 rriL, - 19 mL. =

3 c=1+ 3 mIJ-1- 2 el.J=

(10) 3 c6 - 15 int.,

Cl) (2) ( ) (4)

(5 (6) (7) ( ) (10)

Winsroe -sales /Forsyth Metric CdlcALion Pro ice ESEA Title; [V -C
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CARD SETS TO MAKE

Set A: 2 eaeti kg
hL hm

dag _am

dg dl. dm
cg cm
mg m li mm

each kilogram
hectogram
dekagram
gram
decigram
centigram
milligram

each 1 cm line $
2 cm
'5 cm

4 4 cm
5 cm

2 wild cards - play only in runs
super wild - play in books or runs

Any horizontal row makes a book.r,
Any vertical set of four consecn-.

Live (same column) is a run.

kiloliter
hectoliter
dekaliter
liter
deciliter
centiliter
milliliter

0: each 10 hm 1 km
10 dam 1 hm
10 m 1 dam

dm 1

10 cm 1 dm
10 mm 1 cm

Set I:

3 each 100 m
200 m
500 m
600 m

each 100 mm
200 run

500 mm
600 mm

h km
hM

dam
11

dm
cm
mm

10 dam
20 dam
50 dam
60 dam

10 cm
20 cm
50 cm
60 cm

1000

100

10

Page

kilometer
hectometer
dekameter
meter
decimeter
centimeter
millimeter

6 cm line segment
7 cm
8 cm
9 cm

10 cm

If

leach Set A
Set B

A match in this set is
any combination of equal
length: 2 cm and 3cm
will match 5 cm. Do not
label segments. Keep a
uler hand-'

Set E: 100 hm
2

2
1 km Set F: 1000 hm

2
4 each 100 dam 1 hm 4 each 1000 dam

100 m2
2

1 dam
2

1000 m3
3

100 Am
2

1 m-
2

2
1000 dm

3
100 cm 1 dm-

2 3
1000 cm-

100 mm 1 cm 1000 mm^

1 hm
2 hm
5 hm
6 hm

1 dm
2 dm
5 dm
6 dm

10

-0.1 10
-2

b

0\01 10`3
10--

6 each 300 m
30 dam
3 hm

each 300 mm
30 cm
3 dm

Mme play as

-

1 km3
1 hm-__

1 dam

1 mi.,

1 dm
1 cm

0 jecti make a km

Object: make a meter

Filing cards (4x6) cut into thirds make satisfactory and very inex 'nsive cards.
:3entence (4x24) cut into two-inch (excuse the four-letter w rd:) segments
make more durable ones. Colored poster board or laminated const-uction paper

will he more attractive:. Blank playing cards are available (see uide).
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MetrNEALS - a matching game for any set listed d cards may e omitted).

- 2 tofi players, seated in a circle

- shuffle cards well before starting game

Ial one card at a tim face down, circling around to the left until all

cards are distributed. F st player to the left of dealer starts the play by

tihg down c_ane of his cards, face up. If the next player to the left can match

plays the matching card and then plays any other card from his hand, face

1. t'laycr to his left matches- that one, plays one, etc. If any player cannot

at;-;I the card showing, he must pass and player to his left gets the turn. First

piay,.1- to play all his cards is the winner.

riati -1 as above until each player has five cards. Deal one card

center, face up, to be played upon. Place remainder of the deck face down

ne side as a hank. Play proceeds to the left. If a player cannot match the

ca he may a- one from the bank or pass. Note: there is no dis-

carding, nly play on the showing card.

A :iaL-h may he defined as two cards with exactly the same symbols, a symbol

ancl the word it stands for, a symbol and the related value, or two equal values,

depending upon which set or combination of sets is being used.

ct X13 - learning words and their symbols

- relationships between units

- estimation in centimeters, visual discrimination

F - area relationships.

e relationships

Junior high or advanced intermediates

t H - developed for underachieving sixth graders

r -= a matching game, can be played by.-second graders w

alphabet-

know

1pf bet.

s.

know
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--SS - WEIGHT 7 FORCE

n Advance:
Record attendance of previous session - prepare a new sheet. Save
the old one.

L2) Yo6 may want to ask others to brinksupplies for masses - check
through your list.

(3) Gal). the Prolect Office _o co-iesof the Teacher Survey to use at
the last session - -7-Ek)22.-- Violet Daniel. This is the post-test.

t',) A filmstrip on mass or weight, if availab1e, and projector
2) Metric, personal scale

cm cubes - 1 gram
4),A can of sand
5) '5;OrIre small, stones of various masses
t)) Modeling clay
7) A variety of scales, balance and 'spring
-) Mass seta
:0 Coat. hanger, ruler, paperclips,,cups, string

Activi_ties:

(I) Show the filmstrip,,
(2) Complete Mass aFersonal r jer. See if workshop members,cau relate

to previous times',the5i, We (but don't ask how many-kilograms they
,!ained!)

(-VCotnOlete Ups_and Down's sheet surprising that many people do
' not.1really understand balance.

(4) Work,.on;the remaining two sheets in small groups, changing stations
all have a:chance to do each one.

Rey[ew your materials and your copy oF the Parent's Guide in preparation
HJr a hrief "test" next time* (easy multiple choice). There is no "passing"
or "Failin4" grade, but each one must take it to receive credi,t for the
orkAtop. Redd pager') in the Parent's Guide.

of these sheets is to gain familiarity with the two commonly
used units of mass, the kilogram and the gram. Stress that we seldom use

exccpt for our own weight - most items we buy are already marked and
packad, or the weIghing, done by a clerk. We do need to know that the

pr,2Cixes ar used as wit he meter and the liter, and that the
1.-cL:a[ wurk the same way. W6 also need to develop a feet for the gram
,,tuf kiloRram, so that we ca_ make reasonable estimates.
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Mass Has Its Ups and Downs

The balance tells you which of two things has the greater mass
heavier object goes down. If their mass is the same, the balance

Draw a picture t© illustrate each set:

becaus

stays leve
41.4

Potatoes
2 kg

On the back of this oai-!,c draw a picture
it sin- ',1Lanco!

nd your best frit!! on a
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MtLI./I Always Fall DOWN?

Some words to be used:

Force - something that causes an object to move

Mass - a measure of the amount of material In an object

Gravity - the force that the earth has on an object.

Needed:

2 magnets (alike)
A nickel
.ome string
A wire coat hanger

large steel paper clips
2 paper cups (alike)
cm7gram cubes ,r

A wooden ruler with holes at
center and each end

Make a balance like the one shown above. (If the two ends do not
4:1d a small piece of masking tape to the higher end.)

Hold a nickel above one of the cups; turn it loose.

What happened?

in which direction did it fall?

Wt-(Eit caused that result?

What. happened to the cup?

What happened to the ruler?

What happened to the other cup?

0 cm cube in the other cup and see what happens. How many cubes does it

hang level

take to make the ruler level again?

Are the nickel= and the cubes the same size?

Whal is lhc same when the ruler is level?

Eu IF clagneL over one of the paper clips and see what happens.

Did Lilo cup "fail" UP?

Would "move" he a better word for what happened?

an .t lie magnet move the cup down? How?

Can it move the cup sideways?

What would happen if you held a magnet or' the opposite side of the cup at

the same time? Try out your theory.

von describe how to telt when two masses are' equal?

you describehow to tell when two forces arc equal?
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SANDBOX METRICS - Let's Make a

You will _need:

A large can of clean sand
A large flat box or tray
A balance scale and a spring scale
cm cubes and large masses
'cup, spoon, titer box

plastic bags and ties
modeling cLay, masking tape
rock collection

,

Fiad the 'mass of:,
(a) A cup

JO A cup filled with sand

(c) A cupful of sand

(d) One spoonful of sand g

(el One-half cup of sand g

(f) Estimate number of spoonfuls in one-half cup

(g) Put that number of spoonfuls in the cup and .check bv finding

the mass in-grams

(1) the litre box g

(i) olo titre of:sand g
-

()) t 000 litres of sand g or kg

HS_La plastic bags, make masses of 100 g, 200 g, 500 and 1 000 g.

sccurely, put in second bag, tie again (so a mass won't become a mess!

Remember to include both bags when. you check the mass.

Page 47

'.-rock -- with a spring scale.

(a) Find the weight of a collection of five stones A.

(b) lisinj2, the balance scale, put the stones in order from lightest to

heviest. Ose mziskiug tape to Lallei them. Find the mass of each, add,
N

and compare with (a). If there is a difference, see if you can

detcooino the cause. Should weight and mass be equal?

(c) tkuu modeling clay to made a mass that you think is equal to tha

each rock. Check OH the balance scale. Were you close

Makc a ::ct of small masses from modeling-clay (10 g, 20 g, 50 g)

ioutd you ti), thc ovk x as masses? What are the problems?
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TO METRICONTACT TEACHERS

Advent

VOCABULARY - 0 SYMBOLS

cord attendance from previous session and prepare a new sign in
sheet with date. Keep all these.

(2 )rAsk teachers to bring_L'Eggs or other imall containers
(3) Be sure you have cowhand Teacher SuAlley for6s.
(4) Be sure you have on hand Certificate Renewal 'forms.

You Need:'

(1) A list of measurement terms (bottom of page)
(2) Construction paper, tagboard, or file cards
(3) Felt pens or magic markers
(4) Scissors

Suggs d Activities:
1) Complete any Certificate Renewal forms finished by Dr. Sandefur's

office (Return these to him.)
(2) Complete Teacher Survey forms to be returned to project offieta
(3) Work on'the activity sheets or make LaimhiDIEul

Asst-nment:
Workshop leader - complete attendance records - get all forms sent in.

Notes:

These puzzles will require attention to what units measure familiar
things and how the names are spelled. Scrambled Eggs (one word at a
time) is an activity suitable at many grade levels. Scrambled Words
illustrates use of a few easy words for intermediate level- students.

Some easure en
day
are
cent
dime
hour
week k

year
gram
watt
month

L

Words:
meter celsius milligram
liter kilowatt centigram
ton decigram hectogram
dollar dekagram millimeter
second kilogram centimeter
minute decimeter hectometer
decade dekameter milliliter
degree kilometer centiliter
century, deciliter hectoliter
hectare dekaliter micrometer

kiloliter metric ton



11

13

9

12

14

15

ACROSS

1. Ten 's . one metre

4. Base measure of length

6.. A long' distance

7, Unit for your mass

9. What a balance scale measures

11, You may buy milk by the

13. Measure land by the

14- A new name for Centigrade

15, Ten years

DOWN

2. 1000 s make a metre

3, 10 millimetres

5. A small mass

8. Half a tennis court is about an

10. Base unit for time

12. 60 m flutes

NOTE: This puzzle uses RE spelling throughout,
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CRAMBL,ED EGGS

The lertdrs for ,these measurethent words were cut, out, and each was

stored in a L'eggs egg. When the eggs were opened, the words were all

mixed See how many you can put into the right order.

n

1- NOTNE

2. MARC

3. METTERNICE

4. LARL/MMIG

LEMMIRELTI
TRILE

7. C R E E M I T E D

NECT

9. RLLTILLIME

10. L U C E S S I

11. KIRMALOG

12. AREY

13. DREEGE

14. LAROLD

15. TOMETREECH

16. T A T,

17. MIKETROLE

18. CHEARTE

19. N U T I M E

20. CURTNEY

21. COSDEN

22. R E A

23. TWALOKIT

24. TENNOW

25. TREEM

26. RAT'EMEDEK

270T RILOLIKE
28. MEDI

29. CADEDE

30. RUHO

Winston-Salem/Forsyth Metric Education Project - ESEA Title III
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I. mil Rot

2. -17-IR E Erl

3. MET TERN10E

4. TRI LE

5. M 1 K ETROLE

6. KiRMALOG

LUCESSI

suers
metrie,
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